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Friendly touch increases gratitude by
inducing communal feelings
Cláudia Simão1 and Beate Seibt1,2*
1 Centro de Investigação e Intervenção Social, Instituto Universitário de Lisboa, Lisbon, Portugal, 2 Department of
Psychology, University of Oslo, Oslo, Norway
Communion among people is easily identifiable. Close friends or relatives frequently
touch each other and this physical contact helps identifying the type of relationship
they have. We tested whether a friendly touch and benefits elicit the emotion of
gratitude given the close link between gratitude and communal relations. In Study 1,
we induced a communal mindset and manipulated friendly touch (vs. non-touch) and
benefit to female participants by a female confederate. We measured pre- and post-
benefit gratitude, communal feelings, and liking toward the toucher, as well as general
affect. In Study 2, we manipulated mindset, friendly touch and benefit, and measured
the same variables in female pairs (confederate and participants). In both studies the
results showed a main effect of touch on pre-benefit gratitude: participants who were
touched by the confederate indicated more gratitude than those not touched. Moreover,
benefit increased gratitude toward a confederate in the absence of touch, but not in
the presence of touch. Additionally, perceiving the relationship as communal, and not
merely liking the confederate, or a positive mood mediated the link between touch and
gratitude. The results further support a causal model where touch increases communal
feelings, which in turn increase gratitude at the end of the interaction, after having
received a benefit from the interaction partner. These results support a broader definition
of gratitude as an emotion embodied in communal relationship cues.
Keywords: gratitude, touch, communal relationships, liking, relational models theory
Introduction
Gratitude can trigger the need for physical contact. When one feels grateful, it is well accepted to
hug the benefactor as a way to express gratitude (Algoe and Haidt, 2009). However, the opposite
also seems to be true: Being hugged can trigger feelings of gratitude. The man who started the
worldwide known “Free Hugs Campaign” based this action on being hugged by a stranger, at the
right moment. He described that moment as the greatest thing that ever happened to him. Not
surprisingly, hugging is perceived as one of the most central and positive features of gratitude
(Lambert et al., 2009). However, to date, there is no experimental evidence that physical contact
leads to feelings of gratitude. The present study therefore tested this causal link and the mechanism
behind it. We suggest that physical contact embodies a communal relation and therefore increases
gratitude for the relation.
Communal relationships are characterized by strong ties among individuals, following an “all
for one and one for all” principle (Fiske, 1992). Communal partners feel intimate to each other
and physically close. Mental representations of communal relations are based on the conception
that bodies are the same or connected in some essential respect (Fiske and Haslam, 2005).
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Therefore, bodily proximity and friendly touch are used to
communicate communal feelings. This communication serves to
align the relational models of interaction partners in order to
improve social coordination (Fiske, 1992).
Accordingly, being touched in a friendly way, as an embodied
cue for a communal sharing model, should lead to experiencing
the relationship as communal (Fiske and Haslam, 2005; Schubert
et al., 2008). Previous research has shown that touch increases
reliance on one’s teammates at the expense of one’s individual
performance in basketball (Kraus et al., 2010) as well as
cooperative behavior in a public goods game (Kurzban, 2001),
and that it is used to communicate prosocial intentions among
interaction partners (Hertenstein et al., 2006). These ﬁndings
support our hypothesis because team play, public goods games,
and prosocial behavior are all examples of the “all for one and
one for all” principle of communal sharing (e.g., Fiske, 1992).
Therefore, we predict that the unobtrusive friendly touch of an
interaction partner augments communal feelings toward her in a
dyadic situation with minimal direct interaction.
Furthermore, gratitude and communal relationships are
highly related to each other. This link can have diﬀerent reasons:
communal relations are experienced as something valuable, thus
something to be grateful for (Lambert et al., 2009; Gordon
et al., 2010). Communal partners are responsive to each other’s
needs (Clark and Mills, 1979; Clark, 1984; Clark et al., 1998;
Clark and Jordan, 2002; Mills et al., 2004) and the reassurance
of being taken care of by the communal partner can induce
gratitude (Clark, 1984; McCullough et al., 2001; Algoe et al.,
2008, 2010; Algoe and Haidt, 2009; Lambert et al., 2010).
The ﬁnd-remind-and-bind-theory posits that “within the context
of reciprocally-altruistic relations, gratitude signals communal
relationship norms” (Algoe, 2012, p. 455). Thus, according to
this theory, it is the identiﬁcation of a high quality communal
relationship rather than the presence of a concrete beneﬁt that
triggers gratitude. Additionally, even when concrete beneﬁts
trigger gratitude (e.g., McCullough et al., 2008), this may be
limited to situations in which the relationship to the benefactor is
seen as communal, as recent evidence suggests (Simão and Seibt,
2014): Across diﬀerent situations, beneﬁts increased gratitude to
the extent to which participants applied a mental model of a
communal relationship to an interaction. Furthermore, applying
this mental model predicted later gratitude in the absence of any
concrete beneﬁt. Thus, if gratitude is dependent on perceiving
the relationship as communal, then cues which communicate
communal intentions (e.g., touch) should be suﬃcient to activate
gratitude toward the toucher.
Accordingly, we predicted that a friendly touch triggers
gratitude. Because touch sends communal signals (e.g., to
comfort or to bond; for a review, see Gallace and Spence, 2010),
and relationships perceived as communal increase feelings of
gratitude (Simão and Seibt, 2014), we hypothesized that feeling
communal toward an interaction partner would mediate the link
between touch and gratitude.
Moreover, a friendly touch also increases the likelihood of
evaluating the toucher as more positive (Hornik, 1992). A request
accompanied by a friendly pat on the shoulder leads to greater
compliance than without the pat (Smith et al., 1982; Guéguen,
2002). This is particularly true when the toucher is liked rather
than disliked (Baron, 1971). A brief hand-to-hand touch by a
library clerk increases liking and positive feelings for the clerk
(Fisher et al., 1976). Accordingly, we predicted that a friendly
touch would increases liking for the toucher and positive aﬀect,
but neither liking nor positive aﬀect would be suﬃcient to
augment gratitude. Liking for another person is not speciﬁc to
communal relationships (Clark and Mills, 1979), and therefore
should not trigger gratitude. Gratitude is felt toward a partner
who is experienced as being responsive to one’s needs (Algoe
et al., 2008), and communal relationships rely on this relational
responsiveness (Reis et al., 2004), which in turn promotes
well-being (Fredrickson, 1998). Thus, gratitude should have
diﬀerent preconditions than liking for another person or positive
aﬀect: gratitude depends on feeling communal toward someone,
appreciating the presence of him/her in one’s own life (Lambert
et al., 2009).
Overview of the Studies
Across two studies, we test if communal cues increase gratitude,
and if this eﬀect is mediated by communal feelings. Even though
no statistical model can prove causality, assumptions about
causality, which are logically derived from a theoretical argument,
can be tested with a research design assessing the variables in
the appropriate temporal sequence (Hayes and Preacher, 2014).
We therefore test a causal sequence in which a friendly touch
increases communal feelings (e.g., Fiske, 1992; Schubert et al.,
2008), which in turn predict later gratitude (Simão and Seibt,
2014). The corresponding mediation analyses can be interpreted
causally if a model where mediator and outcome are reversed is
not also signiﬁcant (Hayes and Preacher, 2014). In both studies,
a female confederate of the experimenter touched (vs. did not
touch) the participant brieﬂy on the shoulder. We predicted that
a friendly touch would increase feelings of gratitude, and that a
feeling of communion toward the confederate (and not liking or
positive aﬀect) would mediate this link.
Furthermore, given that beneﬁts can induce gratitude (e.g.,
McCullough et al., 2001), we explored whether receiving a beneﬁt
moderates the eﬀect of a friendly touch on gratitude. Thus, after
completion of the dependent variables, the confederate beneﬁted
the participant, and we measured gratitude again. We predicted
that receiving a beneﬁt would increase gratitude in the absence
of a friendly touch. Yet, if gratitude depends on communal
cues, then a friendly touch should suﬃce to produce gratitude,
independent of whether one also receives a concrete beneﬁt.
Study 1
Materials and Methods
In Study 1, participants ﬁrst answered a questionnaire about
friendship (Schubert and Giessner, in preparation), in order to
ascertain an interpretation of the following touch as friendly
and communal. Then, they completed an alleged team task
with a confederate, whereupon half were touched by her. After
completing the dependent measures, all participants received the
beneﬁt, and indicated their gratitude again.
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Participants
Thirty-six Portuguese female participants with a mean age of
20.23 (SD = 2.00) contributed to the current study, and all
fulﬁlled our pre-deﬁned inclusion criteria (see Supplementary
Table S1). Participants were all students from a Portuguese
University. We decided on the sample size based on the reported
eﬀect size of similar studies (e.g., Hornik, 1992). Thus, in order
to have 80% power and to detect the estimated eﬀect size (d)
of 0.99, we aimed for a sample size of 36 participants1. All
procedures were conducted according to the ethical guidelines
and approved by the ethics board of the Scientiﬁc Commission
of the hosting institution, Centro de Investigação e Intervenção
Social (CIS-IUL).
Dependent Variables
All dependent variables were assessed on Likert-type scales from
1 (not at all) to 7 (extremely). Descriptive statistics can be found
in Table 1.
Gratitude, Positive, and Negative Affect
After the touch (vs. no-touch) and again after the beneﬁt,
participants received measures of gratitude, positive and negative
aﬀect in randomized order, to disguise the purpose of the
experiment. For gratitude, the item was: “To what extent did you
feel gratitude regarding your team partner?” (pre-beneﬁt gratitude
and post-beneﬁt gratitude). For aﬀect, participants answered
1Initially we estimated the expected eﬀect size based on the subsample of female
patrons evaluating female servers from Hornik’s (1992) paper, (N per cell = 15),
which seemed closest to our manipulation, measures, and sample composition
(female–female dyads). However, because that subsample was small (and thus the
eﬀect size estimate has a large conﬁdence interval), we decided to calculate the
expected eﬀect size based on this study plus two more studies, which we picked
because they had similar independent and dependent variables to our study, yet
a diﬀerent sample composition: Erceau and Guéguen (2007) and Guéguen et al.
(2010). The dependent variables from these studies that we used for deriving a
combined estimate were friendliness (Erceau and Guéguen, 2007,N per cell = 20),
compliance (Guéguen et al., 2010, average N per cell = 158), and the evaluation
of a female server by female and male patrons (Hornik, 1992, N per cell = 30).
We found an overall eﬀect size (d) of 1.20. This is similar and even slightly larger
than the eﬀect size we based our sample size calculation on (d = 0.99). These
estimates may seem large, however, because touch is an important interpersonal
signal, individuals may be particularly sensitive to it, leading to large eﬀects. Even
though this suggests that the power of Study 1 was adequate, we decided to replicate
the eﬀect of Study 1, by conducting Study 2 with a larger sample size for the touch
manipulation to increase our power and to decrease the likelihood of making a
Type I error when interpreting the results.
ﬁve positive2 (interested, enthusiastic, determined, inspired, and
excited, α = 0.92) and ﬁve negative (distress, upset, irritable,
scared, hostile, α = 0.89) items from the Portuguese adaptation of
the Positive and Negative Aﬀect Scale (Galinha and Pais Ribeiro,
2005).
Communal Feelings Index
To assess communal feelings, we used two scales in combination.
Both scales measure slightly diﬀerent aspects of communal
feelings, so by combining them, we obtained a more valid and
reliable measure of it. The two scales were Haslam’s (1994)
communal sharing scale (e.g., “What’s mine is yours’ would be
true in this relationship”), and Lakens and Stel’s (2011) entitativity
and rapport scales, concerning the perception of the team as a
social unit (e.g., “I experience a feeling of togetherness between the
individuals in this team”), and the extent to which individuals
were feeling connected (e.g., “To what extent did both of you feel
the same”; 16 items, α = 0.94).
Liking Index
We computed a liking index comprised of one item measuring
the perception of the confederate as nice (To what extent do
you consider your team partner as nice) and one item related to
warmth (To what extent do you consider your team partner as
warm; r = 0.82, p< 0.001).
Procedure
Participants arrived at the lab to participate in a teamwork
experiment. The confederate waited near the lab room, allegedly
previously recruited for the pair. Both were invited to sit
down in a small room, seated at separate work stations facing
opposite directions. After reading and signing the consent form,
they started the experiment on two diﬀerent computers, where
the study was introduced as being about teams. To induce a
communal mindset, participants were instructed to write down
ﬁve sentences or words to describe friendship, as follows (adapted
from Schubert and Giessner, in preparation):
This short survey is about the perception of friendships. We
want to know how individuals perceive friendships. In this
2Given that we did not have speciﬁc predictions for the post-beneﬁt positive and
negative aﬀect items, we did not include them in the ﬁnal analyses. Throughout
this article, we use Positive Aﬀect and Negative Aﬀect to refer to the pre-beneﬁt
measurement.
TABLE 1 | Means and SD as a function of touch, and correlations of pre- and post-benefit gratitude, positive and negative affect, communal feelings, and
liking indices of Study 1 (N = 36).
Variables Touch
Mean (SD)
No touch
Mean (SD)
1 2 3 4 5
1. Pre-benefit gratitude 3.67 (1.57) 2.28 (1.36) –
2. Post-benefit gratitude 3.44 (1.82) 3.06 (1.47) 0.58∗∗∗ –
3. Positive affect 3.86 (1.30) 2.71 (1.34) 0.76∗∗∗ 0.41∗ –
4. Negative affect 1.34 (.61) 1.58 (1.01) 0.17 0.23 0.11 –
5. Communal feelings 3.99 (1.31) 3.15 (0.90) 0.66∗∗∗ 0.50∗∗ 0.58∗∗∗ 0.03 –
6. Liking index 4.67 (1.19) 3.78 (1.06) 0.56∗∗∗ 0.43∗∗ 0.39∗ −0.08 0.70∗∗∗
∗p < 0.05; ∗∗p < 0.01; ∗∗∗p < 0.001.
Frontiers in Psychology | www.frontiersin.org 3 June 2015 | Volume 6 | Article 815
Simão and Seibt Touch, communion, and gratitude
questionnaire, we will ask you to give a short description about
what you think friendship is about. Afterward, we will ask you to
perform an online team task and to answer some questions about
your team partner, whether this person could be a good friend
of you. Research suggests that with only a little information, we
can create concrete assumptions and evaluations about people.
Therefore, we ask you to answer all questions, even if you think
that you do not have enough information about your team
partner. There are no right or wrong answers for any of the
questions you will be presented with; we are only interested
in your opinion. Can you tell us what you think is a good
friendship? What deﬁnes, in your opinion, a friendship? You
can type sentences or keywords. Try to think of the ﬁve most
important things or facts that deﬁne friendship.
No limits regarding time or text length were given. When
participants were done, they saw an instruction to call the
experimenter. She instructed them when to start the next task:
a line bisection task (distractor task), which was allegedly done
concurrently with the other participant. Participants were told
to read the instructions on the screen and to start the task as
soon as they were ready. In the written instructions participants
were told to “complete the subsequent task by marking what you
perceive as the midpoint of each of 10 horizontal lines, presented
on the computer screen. In order to succeed, both teammembers
must correctly indicate the midpoint of each line.” Thirty seconds
after starting the distractor task, the experimenter left two pieces
of paper on the confederate’s table. In the touch condition,
the confederate touched the shoulder of the participant, who
was facing the other way, for 1–2 s, and gave the participant
one of the two pieces of paper. In the no-touch condition, the
confederate placed one piece of paper on the participant’s table.
Upon completion of the distractor task, participants ﬁlled out the
gratitude item, the communal and the liking scales. Afterward, an
instruction appeared to call the experimenter.
The experimenter explained that the main team task was a
quiz. This quiz would be used to understand teamwork, how
people construct networks, and how they accomplish goals when
working together. The piece of paper they had received contained
several topics for a quiz, and individually they should mark which
topic they liked the most and which they liked the least. The
quiz topic would be selected according to their preference. Then,
the experimenter took both pieces of paper, and announced that
the preferred topic of one of them (confederate), was the least
liked topic of the other (participant). The confederate intervened
asking the participant which topic she preferred. After her
response, the confederate agreed to take that topic (beneﬁt given
to participant). Both were instructed to turn to their computers
and to ﬁnish the questionnaire, so they could start the quiz. They
ﬁlled out the post-beneﬁt gratitude item, the manipulation check
for beneﬁt, and some demographics. Then, participants were
probed for suspicion (see Supplemental Material), fully debriefed,
and paid with a €5 gift voucher.
Results
Touch and Pre-Benefit Gratitude
To test our speciﬁc hypothesis that receiving a friendly touch
increases gratitude without any concrete beneﬁt, we conducted
a univariate ANOVA. We tested whether merely receiving
a friendly touch on the shoulder increased the self-reported
gratitude toward the confederate. We entered the pre-beneﬁt
gratitude as the dependent variable and the condition (touch
vs. no touch) as the between-subjects factor. As predicted,
there was a signiﬁcant main eﬀect of touch on pre-beneﬁt
gratitude, F(1,34) = 8.02, p = 0.008, η2 = 0.19. In the touch
condition, participants reported feeling more grateful toward the
confederate [M = 3.67, SD = 1.57, 95% CI = (2.96; 4.37)] than
in the no touch condition [M = 2.28, SD = 1.36, 95% CI = (1.57;
2.98)].
Touch, Communal Feelings, Liking, and Affect
We then tested the eﬀect of touch on the communal feelings,
liking, and aﬀect indices. Results showed a signiﬁcant eﬀect of
touch on the communal feelings index, F(1,34)= 5.16, p= 0.030,
η2 = 0.13. Participants in the touch condition perceived the
relationship with the confederate as more communal [M = 3.99,
SD = 1.30, 95% CI = (3.46; 4.53)] than did participants in the
no-touch condition [M = 3.15, SD = 0.90, 95% CI = (2.61;
3.68)]. Touch also signiﬁcantly increased liking, F(1,34) = 5.61,
p = 0.024, η2 = 0.14. Participants who received a touch on the
shoulder liked the confederate more [M = 4.67, SD = 1.19, 95%
CI = (4.13; 5.21)] than participants who did not receive a touch
on the shoulder [M = 3.78, SD = 1.06, 95% CI = (3.24; 4.32)].
For aﬀect, we found a main eﬀect of touch on positive aﬀect,
F(1,34) = 6.78, p = 0.014, η2 = 0.17. Participants in the touch
condition felt more positive aﬀect [M = 3.86, SD = 1.30 95%
CI = (3.22; 4.49)] than participants in the no-touch condition
[M = 2.71, SD = 1.34, 95% CI = (2.08; 3.34)]. The eﬀect of touch
on negative aﬀect was not statistically signiﬁcant, F < 1, p= 0.41.
Touch, Communal Feelings, and Post-Benefit
Gratitude
Benefits and gratitude
In order to explore whether receiving a beneﬁt moderates the
eﬀect of touch on gratitude, we conducted a repeated measures
GLMwith beneﬁt (pre- and post-beneﬁt gratitude) as the within-
subjects factor, and touch as the between-subjects factor. Touch
increased overall gratitude: participants in the touch condition
reported higher levels of overall gratitude [M = 3.56, SE = 0.33,
95% CI = (2.89; 4.23)], than participants in the no-touch
condition [M = 2.67, SE = 0.33, 95% CI = (2.00; 3.34)], however
this main eﬀect was not signiﬁcant, F(1,34) = 3.64, p = 0.065,
η2 = 0.10. The main eﬀect of beneﬁt on overall gratitude was also
not statistically signiﬁcant, F(1,34) = 1.38, p = 0.248, η2 = 0.04.
The Touch × Beneﬁt interaction was statistically signiﬁcant,
F(1,34) = 4.49, p = 0.042, η2 = 0.12. Simple comparisons
per condition revealed that participants in the touch conditions
did not show any diﬀerences between pre-beneﬁt [M = 3.67,
SE = 0.35, 95% CI = (2.96; 4.37)] and post-beneﬁt gratitude
[M = 3.44, SE = 0.39, 95% CI = (2.65; 4.24), F < 1, p > 0.250].
However, in the absence of touch, participants reported feeling
more grateful after the beneﬁt than before (pre-beneﬁt gratitude:
M = 2.28, SE = 0.35, 95% CI = (1.57; 2.98); post-beneﬁt
gratitude: M = 3.06, SE = 0.39, 95% CI = (2.26; 3.85),
F(1,34) = 5.43, p = 0.026, see Figure 1).
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FIGURE 1 | Pre- and post-benefit gratitude as a function of touch
condition, Study 1 (N = 36). Error bars represent SEM.
The role of communal feelings: mediational analyses
Given the signiﬁcant eﬀects of touch on liking and on communal
feelings, we tested if either liking or communal feelings mediated
the link between touch and post-beneﬁt gratitude. We conducted
a multiple mediation analysis using bootstrapping (Hayes and
Preacher, 2014). We tested the mediation analyses with post-
beneﬁt gratitude as the dependent variable, entering touch as the
independent variable and both communal index and liking as
mediators. The results revealed that communal index, but not
liking3, mediated the eﬀect of touch on post-beneﬁt gratitude.
The indirect eﬀect of touch on gratitude through communal
index [eﬀect value: 0.49, 95% CI (0.01; 1.46), p < 0.05] was
statistically signiﬁcant, whereas the indirect eﬀect through liking
for the confederate was not [eﬀect value: 0.21, 95% CI (−0.21;
1.10), p = ns; see Figure 2].
3Given that communal and liking indices were highly correlated in Study 1
(r = 0.70) and in Study 2 (r = 0.67), we tested for multicollinearity of these
two indices as predictors of post-beneﬁt gratitude. We applied the rule of thumb
for Variance Inﬂation Factor (VIF) and tolerance, based on the values suggested
by O’Brien (2007). A VIF of 10 or higher, and a tolerance value of 0.25 or
lower indicate excessive or serious multicollinearity between the two predictors.
For Study 1, when regressing post-beneﬁt gratitude on the communal and liking
indices, the collinearity statistics indicate a VIF of 1.95, and a tolerance of 0.51.
The same analysis was repeated for Study 2, with a VIF of 1.81, and a tolerance of
0.55. Thus, we are conﬁdent to interpret the path models of Figures 2 and 5.
FIGURE 2 | Results of the regression analysis corroborating that the
effect of touch on post-benefit gratitude is mediated by communal
feelings (vs. liking) in Study 1. The numbers are standardized regression
coefficients. The numbers outside parentheses represent β-weights when all
variables are used concurrently as predictors, whereas the numbers in
parentheses are zero-order correlations. tp < 0.10; ∗p < 0.05; ∗∗p < 0.01.
FIGURE 3 | Results of the regression analysis corroborating that the
effect of touch on post-benefit gratitude is mediated by communal
feelings (vs. positive affect) in Study 1. The numbers are standardized
regression coefficients. The numbers outside parentheses represent β-weights
when all variables are used concurrently as predictors, whereas the numbers
in parentheses are zero-order correlations. ∗p < 0.05; ∗∗p < 0.01.
Next, we tested the feedback models, by interchanging the
mediators and the outcome variables (Baron and Kenny, 1986).
In the feedback model, we conducted a multiple mediation
model, using communal index as the dependent variable, and
both post-beneﬁt gratitude and liking as mediators. The only
statistically signiﬁcant indirect eﬀect was through liking for the
confederate [eﬀect value of 0.48, 95% CI (0.13; 1.01), p < 0.05]
and not through post-beneﬁt gratitude [eﬀect value of 0.01,
95% CI (−0.09; 0.41), p = ns]4. This result supports a causal
interpretation of the predicted mediation eﬀect.
In order to disentangle whether gratitude is an outcome
of touch as indicator of communal relationships, and not a
general prosocial outcome triggered by the positive aﬀect of
being touched in a friendly way, we repeated the multiple
mediation analysis with positive aﬀect instead of liking as
potential alternative mediator of the touch ≥ gratitude link
(following the procedure of Hayes and Preacher, 2014). We
used touch as the independent variable, both positive aﬀect and
communal index as the mediators, and post-beneﬁt gratitude
as the dependent variable. As predicted, the indirect eﬀect
was statistically signiﬁcant only through communal index,
with an eﬀect value of 0.55, 95% CI (0.11; 1.17), p < 0.05.
The indirect eﬀect through positive aﬀect was not statistically
signiﬁcant [eﬀect value: 0.09, 95% CI (−0.14; 0.47), p = ns;
see Figure 3].
When we tested the feedback model entering communal
feelings as the dependent variable and both positive aﬀect and
post-beneﬁt gratitude as mediators, the signiﬁcant indirect eﬀect
which emerged was through positive aﬀect [eﬀect value: 0.36, 95%
CI (0.61; 0.98), p < 0.05], and not through post-beneﬁt gratitude
[eﬀect value: 0.09, 95% CI (−0.12; 0.49), p = ns]. This is further
evidence for the predicted causal chain via communal feelings
over an alternative model via positive aﬀect.
Discussion
To summarize, our results show that a friendly touch increased
gratitude toward the confederate. Moreover, in the absence
4Additional mediational analyses interchanging liking for the confederate and
post-beneﬁt gratitude for Studies 1–2 can be consulted in the Supplementary
Material.
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of touch, beneﬁts increased gratitude toward a confederate.
A friendly touch also augmented communal feelings, and liking
for a confederate, as well as general positive aﬀect. However,
only communal feelings, and neither liking, nor positive aﬀect
mediated the link between touch and post-beneﬁt gratitude. The
results of feedback models support a causal interpretation of
this mediation. Even though these results conﬁrm our initial
hypotheses, we obtained them in a speciﬁc – communal –
mindset. Thus, our second study serves two purposes: (1)
to replicate the ﬁndings of the ﬁrst study; and (2) to better
understand the context where friendly touch increases gratitude
and communal feelings.
Study 2
Materials and Methods
In Study 2, we induced a communal mindset in half the
sample and a neutral one in the other half to test if
the eﬀect of a friendly touch depends on the mindset.
Relational embodied cues can have diﬀerent meanings in
diﬀerent contexts (e.g., Lakens et al., 2011), and touch is
interpreted as more negative and unpleasant when a competitive
(vs. cooperative) context is salient (Camps et al., 2012).
Nevertheless, students at the same institution in Portugal
generally meet each other in a friendly mindset. Thus, we
expected the same eﬀects of touch irrespective of the mindset
condition.
Participants, Design, and Procedure
Ninety-two female participants contributed with data to this
experiment, and 84 fulﬁlled our inclusion criteria, with a
mean age of 21.00 (SD = 2.88). We calculated the sample
size based on the estimated eﬀect size (d) of 0.94 from
Study 1, and to reach 80% of statistical power. Therefore
our initially determined total sample size was 38. However,
because we added one more factor with two cells, and in
order to reach the 80% of statistical power for each mindset,
we doubled our sample size. This way, we could be fairly
conﬁdent to detect an unpredicted moderation by mindset if
there was any. Therefore, we aimed to recruit approximately
90 participants. The design was a 2 (mindset: communal vs.
neutral mindset) by 2 (touch: touch vs. no-touch) by 2 (beneﬁt:
pre-beneﬁt gratitude vs. post-beneﬁt gratitude) factorial design.
Both mindset and touch were between-subjects conditions with
random assignment to condition, and beneﬁt was a within-
subjects condition. The procedure followed exactly the one from
Study 1, except that in the neutral (non-relational) mindset
condition, the word “friendship” from the mindset induction
was replaced by the words “the Universe.” Thus, participants
were asked to write down ﬁve things or facts that deﬁne the
Universe.
All procedures were conducted according to the ethical
guidelines and approved by the ethics board of the Scientiﬁc
Commission of the hosting institution, Centro de Investigação e
Intervenção Social (CIS-IUL).
Results
Touch and Pre-Benefit Gratitude
To replicate the ﬁndings from Study 1, we tested again the
hypothesis that a friendly touch increases gratitude, regardless
of the context, in a Touch × Mindset ANOVA on pre-beneﬁt
gratitude. As in Study 1, there was a signiﬁcant main eﬀect of
touch, F(1,80) = 4.33, p = 0.041, η2 = 0.05. Regardless of the
mindset, participants who received a touch reported feeling more
pre-beneﬁt gratitude [M = 3.73, SD = 1.76, 95% CI = (3.19;
4.27)] than participants who did not receive a touch [M = 2.93,
SD = 1.71, 95% CI = (2.41; 3.47)]. Neither the main eﬀect
of the mindset, nor the interaction of Touch × Mindset were
statistically signiﬁcant, Fs< 1, ps> 0.250.
Touch, Communal Feelings, Liking, and Affect
Furthermore, we analyzed the eﬀect of touch and mindset
on the communal feelings, liking, and positive aﬀect indices,
separately. There was a main eﬀect of touch on the communal
feelings index, F(1,80) = 4.91, p = 0.030, η2 = 0.06. In the
touch condition participants felt more communal toward the
confederate [M = 4.33, SD = 1.07, 95% CI = (4.00; 4.67)] than
participants in the no-touch condition [M = 3.81, SD = 1.05,
95% CI = (3.49; 4.14)]. Neither the main eﬀect of mindset,
nor the interaction eﬀect of Touch × Mindset were statistically
signiﬁcant, Fs< 1, ps> 0.250.
As for the liking index, the results showed a signiﬁcant
main eﬀect of touch on liking, F(1,80) = 5.85, p = 0.018,
η2 = 0.07, but the main eﬀect of mindset on liking was not
statistically signiﬁcant, F(1,80) = 3.13, p = 0.081, η2 = 0.04. The
interaction of Touch × Mindset was not statistically signiﬁcant,
F < 1, p > 0.250. The eﬀect of touch on liking indicates that
participants who received a touch on the shoulder liked the
confederate more [M = 4.83, SD = 1.19, 95% CI = (4.47; 5.20)]
than participants who did not receive a touch on the shoulder
[M = 4.21, SD = 1.17, 95% CI = (3.86; 4.57)]. Even though
the eﬀect of the mindset on liking for the confederate was not
signiﬁcant, the pattern was in the expected direction: participants
in the communal mindset conditions liked the confederate more
[M = 4.74, SD = 1.35, 95% CI = (4.39; 5.12)] than participants
in the neutral mindset conditions [M = 4.29, SD = 1.04, 95%
CI = (3.94; 4.65)].
Finally, we tested the eﬀect of both touch and mindset on
positive aﬀect and on negative aﬀect, individually. Unlike in
Study 1, the main eﬀect of touch on positive aﬀect was not
statistically signiﬁcant, F(1,80) = 1.19, p = 0.280, nor was any
of the other eﬀects, Fs< | 1.60| , ps > 0.210.
Touch, Communal Feelings, and Post-Benefit
Gratitude
Benefits and gratitude
In order to replicate the results from Study 1, we used a
mixed models linear analysis of variance to test for the contrast
analysis of the interaction eﬀect of Touch × Beneﬁt on gratitude.
We tested the speciﬁc hypothesis that a friendly touch would
increases gratitude, and that beneﬁts would only increase
gratitude in the no touch conditions. Thus, we coded the contrast
as follows: touch – pre-beneﬁt gratitude 0.25, touch – post-beneﬁt
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FIGURE 4 | Pre- and post-benefit gratitude as a function of touch
condition, Study 2 (N = 84). Error bars represent SEM.
gratitude 0.25, no touch – pre-beneﬁt gratitude−0.75, no touch –
post-beneﬁt gratitude 0.25. The results showed a statistically
signiﬁcant interaction of Touch × Beneﬁt, t(111.54) = 3.14,
p = 0.002, contrast estimated diﬀerence = 0.68, 95% CI (0.25;
1.12), (see Figure 4). As predicted, the mean for no touch –
pre-beneﬁt gratitude was signiﬁcantly smaller than the means in
the other three conditions (see Table 2 for descriptive statistics).
Moreover, we tested if beneﬁts increase gratitude beyond the
level induced by touch alone. The contrast was coded as follows:
touch – pre-beneﬁt gratitude−0.5, touch – post-beneﬁt gratitude
0.5, no touch – pre-beneﬁt gratitude 0, no touch – post-beneﬁt
gratitude 0. No diﬀerences were found between pre- and post-
beneﬁt gratitude in the touch conditions, t(82) = 1.16, p= 0.250,
suggesting that in the touch condition, the beneﬁt did not
increase gratitude.
The role of communal feelings: mediational analyses
According to the results of Study 1, we tested again the same
mediation analyses using post-beneﬁt gratitude as the dependent
variable. We entered touch as the independent variable and both
communal feelings index and liking as mediators. The indirect
eﬀect through communal feelings index [eﬀect value: 0.44, 95%
CI (0.08; 1.03), p< 0.05] was statistically signiﬁcant, however, the
indirect eﬀect through liking for the confederate was not [eﬀect
value: −0.15, 95% CI (−0.65; 0.08), p = ns; see Figure 5].
For the feedbackmodel, we entered the communal index as the
dependent variable, and both post-beneﬁt gratitude and liking as
FIGURE 5 | Results of the regression analysis corroborating that the
effect of touch on post-benefit gratitude is mediated by communal
feelings (vs. liking) in Study 2. The numbers are standardized regression
coefficients. The numbers outside parentheses represent β-weights when all
variables are used concurrently as predictors, whereas the numbers in
parentheses are zero-order correlations. tp < 0.10; ∗p < 0.05; ∗∗∗p < 0.001.
mediators. As in Study 1, the indirect eﬀect happened through
liking [eﬀect value of 0.33, 95% CI (0.06; 0.63), p < 0.05] and
not through post-beneﬁt gratitude [eﬀect value of 0.07, 95% CI
(−0.06; 0.24), p= ns]. This result supports a causal interpretation
of the predicted mediation eﬀect in Study 2.
Given our results from Study 1, we tested again gratitude as
an outcome of communal feelings vs. positive aﬀect, in order to
replicate the predicted mediation pattern. We used touch as the
independent variable, both positive aﬀect and communal index
as the mediators, and post-beneﬁt gratitude as the dependent
variable. The results showed that the indirect eﬀect which was
statistically signiﬁcant happened through communal index on
post-beneﬁt gratitude [eﬀect value of 0.32, 95% CI (0.06; 0.84),
p< 0.05], and not through positive aﬀect [eﬀect value: 0.03, 95%
CI (−0.07; 0.31), p = ns; see Figure 6].
When we tested the feedback model, the communal feelings
variable was entered as the dependent variable and both positive
aﬀect and post-beneﬁt gratitude were entered as mediators.
Neither of the indirect eﬀects were statistically signiﬁcant
[positive aﬀect: eﬀect value: 0.11, 95% CI (−0.07; 0.44), p = ns;
post-beneﬁt gratitude: eﬀect value: 0.07, 95% CI (−0.05; 0.24),
p = ns]. This result supports a causal interpretation of the
predicted mediation eﬀect.
Discussion
Study 2 replicates the ﬁndings from Study 1: (1) a friendly
touch increases gratitude and beneﬁt increases gratitude in the
TABLE 2 | Means and SD as a function of touch, and correlations of pre- and post-benefit gratitude, positive and negative affect, communal feelings, and
liking indices of Study 2 (N = 84).
Variables Touch
Mean (SD)
No touch
Mean (SD)
1 2 3 4 5
1. Pre-benefit gratitude 3.73 (1.76) 2.93 (1.71) –
2. Post-benefit gratitude 4.10 (1.76) 3.70 (1.79) 0.35∗∗∗ –
3. Positive affect 3.67 (1.39) 3.33 (1.48) 0.72∗∗∗ 0.27∗ –
4. Negative affect 1.44 (0.76) 1.27 (0.46) 0.14 0.13 0.08 –
5. Communal feelings 4.33 (1.07) 3.81 (1.05) 0.54∗∗∗ 0.42∗∗∗ 0.51∗∗∗ −0.14 –
6. Liking index 4.83 (1.19) 4.20 (1.17) 0.46∗∗∗ 0.19t 0.40∗∗∗ −0.10 0.67∗∗∗
tp < 0.10; ∗p < 0.05; ∗∗∗p < 0.001.
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FIGURE 6 | Results of the regression analysis corroborating that the
effect of touch on post-benefit gratitude is mediated by communal
feelings (vs. positive affect) in Study 2. The numbers are standardized
regression coefficients. The numbers outside parentheses represent β-weights
when all variables are used concurrently as predictors, whereas the numbers
in parentheses are zero-order correlations. ∗p < 0.05; ∗∗p < 0.01;
∗∗∗p < 0.001.
absence of touch; and (2) a friendly touch increases post-beneﬁt
gratitude via communal feelings. Our mindset manipulation did
not moderate these eﬀects. Thus, we conclude that a friendly
touch is interpreted as a communal signal in an explicitly
friendship-oriented, but also in a more neutral mindset, and
therefore produces gratitude.
General Discussion
Two studies tested whether among university students, a brief
friendly touch on the shoulder increases feelings of gratitude.
Our results showed that those who had been touched by a
cooperator indicated more gratitude toward her. Moreover,
participants who had been touched felt more communal in
relation to the cooperator and liked her better than those not
touched. As predicted, only the communal index, and neither
liking nor positive aﬀect, mediated the link between touch
and gratitude measured in the end of the study. Our results
also showed that both touch and beneﬁts augment gratitude,
but beneﬁts do not further increase gratitude beyond the level
induced by touch alone. Given that touch signals communion
(e.g., Fiske and Haslam, 2005), and gratitude is a response to
communal intentions (Simão and Seibt, 2014), we suggest that a
friendly touch is suﬃcient to induce gratitude among unknown
interactions partners. These results highlight the positive
contribution of touch for close social relationships. Furthermore,
they showed that confederates in the touch condition were liked
better and triggered more positive aﬀect, but these eﬀects were
not responsible for the eﬀect of touch on gratitude.
According to Algoe (2012), a responsive gesture evokes
gratitude, which in turn helps identify a high-quality relational
partner. We suggest that a friendly touch on the shoulder
is probably perceived as such a responsive gesture because
the receiver may perceive it as signaling attention, care, and
consideration (see Reis et al., 2004). Another responsive gesture
is intentionally responding to a partner’s needs by beneﬁtting
him or her (e.g., Algoe et al., 2008). Our ﬁndings also show that
beneﬁts are important to gratitude: In both studies we found
that in the absence of touch, participants felt grateful toward the
confederate after having received a beneﬁt. In the presence of
touch, the beneﬁt did not boost gratitude beyond the level evoked
by the touch alone.
Our mediation analyses showed that gratitude was increased
by touch, to the extent that participants perceived the interaction
with the partner as communal. Post-beneﬁt gratitude was
mediated by communal feelings, and not by liking for the
interaction partner, nor by the positive aﬀect induced by touch.
Previous research found that communal feelings predict the
amount of gratitude felt for a beneﬁt, and they also predict
gratitude in peer relationship over time (Simão and Seibt, 2014).
Communal feelings are based on a communal sharing relational
model that encompasses non-contingent beneﬁts, kindness,
union among relational partners and caring for one another.
Individuals respond to each other’s needs and they are concerned
with each other’s well-being (Fiske, 1992). Thus, we suggest that
concrete beneﬁts are not crucial for feeling grateful as previously
suggested (e.g., McCullough et al., 2001), but they are probably
perceived as communal cues (e.g., Fiske, 2004; Simão and Seibt,
2014), and should therefore, strengthen the perception of the
relationship as communal in order to trigger gratitude.
The Role of Gratitude in Communal
Relations
Our ﬁndings show that the link between touch and gratitude
was mediated by communal feelings, rather than by liking or
by positive aﬀect. This suggests that gratitude is important for
the initiation and conﬁrmation of communal relationships (see
also Simão and Seibt, 2014). Relational models theory posits
that touch, responsive beneﬁts, and communal feelings are all
aspects of the communal sharing model of relating to each
other (Fiske, 1992). When individuals perceive the cues that
embody the intention to relate in a communal way, such as
touch, they activate the communal model (Fiske and Haslam,
2005; Schubert et al., 2008). Touch signals the intention to
initiate or to maintain a communal relation, thus conﬁrming
and reinforcing the existence of a communal bond. Because
individuals ﬁnd communal relationships rewarding (Fiske, 1992),
touch thus signals a person’s willingness to engage in this
rewarding relationship. This conﬁrmation thus can trigger
communal feelings and gratitude toward the relational partner.
While the current ﬁndings and those of Simão and Seibt
(2014) suggest that relational perception as communal predicts
gratitude, another line of research also found that gratitude
motivates individuals to invest in communal relationships (e.g.,
Algoe et al., 2008; Lambert et al., 2010). Feeling grateful
toward a partner increases communal vs. individual gains in an
economic exchange task (DeSteno et al., 2010), and it augments
prosocial behavior toward strangers (Bartlett and DeSteno, 2006).
Additionally, gratitude is suggested to strengthen communal
relationships with an interaction partner by promoting social
aﬃliation and social inclusiveness (Bartlett et al., 2012). Bringing
these two lines of research together, we suggest that individuals
need to activate the mental model of communal sharing in
order to feel gratitude, and that gratitude in turn motivates to
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invest communally in the relationship (e.g., Algoe et al., 2008;
Lambert et al., 2010; Algoe, 2012; Bartlett et al., 2012). It would be
interesting if further research would test a full model of gratitude,
taking into account the mental structure of communal sharing,
and the communal motivation triggered by gratitude.
Limitations and Implications for Further
Research
Even though our results highlight the importance of communal
feelings for feeling grateful, some limitations of the present
studies need to be pointed out. Speciﬁcally, we acknowledge that
we only measured communal feelings instead of manipulating
them. To strengthen our interpretation of the present results as a
causal chain, future studies should seek to manipulate communal
feelings. Thus, a potential bi-directionality of communal feelings
and gratitude cannot be excluded with the current data.
Additionally, we also found that touch increased communal
feelings and gratitude in neutral and communal mindsets.
Accordingly, this eﬀect seems to be independent of context.
However, we did not include a manipulation check for the
eﬀectiveness of our mindset manipulation. Prior research
contrasted the communal mindset induction (friendship) from
an authority ranking mindset induction and found eﬀects of
authority ranking cues only in the latter mindset (Schubert and
Giessner, in preparation). Given that touch can be a communal
sharing (Fiske, 2004) or an authority ranking cue (Carney et al.,
2005), depending on the context, this ﬁnding suggests that in our
studies, touch acted as a communal signal. We chose the neutral,
non-relational mindset induction (universe) for its face value and
its similarity to the communal induction. It is possible, however,
that focusing on the universe may have induced awe in some of
our participants, which is more connected to authority ranking
(Keltner andHaidt, 2003). Nevertheless, both mindsets are clearly
non-negative.
In negative or competitive contexts, touch can be interpreted
as more negative, and probably induce other emotions.
Accordingly, receiving a touch in a competitive (vs. cooperative)
context decreases helping behavior (Camps et al., 2012). We
therefore assume that unfriendly touch decreases gratitude.
Nevertheless, our main goal here was to understand the eﬀects
of touch in a non-negative setting. In such a setting, it seems to
be perceived as a friendly gesture, a proxy for communal sharing
and gratitude.
Furthermore, given that beneﬁt and measurement time were
confounded, it is possible that what we see as an eﬀect of beneﬁt is
really an eﬀect of measurement time. Future research should fully
cross these variables. An additional limitation is that we only had
female participants. There are many gender dynamics in physical
touch processes, but to model them accurately and precisely
would require a much larger sample. Thus, further research is
needed to conﬁrm the same eﬀect of touch on men. While our
reasoning should apply to both genders, factors that co-vary with
gender such as the cultural appropriateness of touch or sexual
connotations of touch likely moderate its eﬀects by inﬂuencing
its interpretation as a responsive and considerate gesture.
Another limitation concerns the ecological validity of our
ﬁndings. We found that touch and beneﬁts increase gratitude
in minimal relationships with subtle manipulations. In natural
interactions, (1) individuals typically know each other and have a
relationship from before, (2) touch is often more intensive than
the type used in this study, as in hugging, kissing, or holding
hands, and (3) beneﬁts given in a communal relationship also can
be quite large, such as sharing income, or dedicating a lot of time
to help the other person. All of this suggests that the eﬀects of
gratitude and beneﬁts may be even larger in natural interactions
than in our laboratory studies. However, natural interactions also
diﬀer from each other on many dimensions, suggesting that the
inﬂuence of any one factor may be much harder to detect. In
order to apply the present ﬁndings, it is therefore important to
replicate them in ﬁeld studies.
Conclusion
Gratitude can improve well-being by increasing the appreciation
of positive things in life (Wood et al., 2010) and increasing
resilience to negative things (Fredrickson, 2013). Furthermore,
communal relations and the support they oﬀer are central for
well-being and physical health (e.g., Emmons and McCullough,
2003). In the present research, we discovered that a friendly touch
can promote gratitude and communal relations concurrently. We
hope this will inform theorizing and practical implications for
improving people’s health and well-being.
Author Contributions
All the authors developed the study concept, and contributed to
the study design. Testing and data collection were performed by
CS. CS and BS performed the data analysis and interpretation.
CS drafted the manuscript and BS provided critical revisions;
all authors approved the ﬁnal version of the manuscript for
submission.
Acknowledgments
This research was supported by a Ph.D. grant awarded to the
ﬁrst author by the Portuguese Research Foundation (Fundação
para a Ciência e a Tecnologia, SFRH/BD/60413/2009). We wish
to thank GCIR group for helpful comments and suggestions
on this manuscript. The authors would like to acknowledge
the collaboration of the Research Assistant Carla Murteira
and ISCTE-IUL Master students in Social Psychology, Ana R.
Agostinho, Maria C. Nunes, Maria D. Silva, Mariana Ribeiro, and
Nicole Gouveia for their assistance in Study 2.
Supplementary Material
The Supplementary Material for this article can be found online
at: http://journal.frontiersin.org/article/10.3389/fpsyg.2015.
00815/abstract
Frontiers in Psychology | www.frontiersin.org 9 June 2015 | Volume 6 | Article 815
Simão and Seibt Touch, communion, and gratitude
References
Algoe, S. B. (2012). Find, remind, and bind: the functions of gratitude in everyday
relationships. Soc. Pers. Psychol. Compass 6, 455–469. doi: 10.1111/j.1751-
9004.2012.00439.x
Algoe, S. B., Gable, S. L., and Maisel, N. C. (2010). It’s the little things: everyday
gratitude as a booster shot for romantic relationships. Pers. Relatsh. 17, 217–233.
doi: 10.1111/j.1475-6811.2010.01273.x
Algoe, S. B., and Haidt, J. (2009). Witnessing excellence in action: the “other-
praising” emotions of elevation, gratitude, and admiration. J. Posit. Psychol. 4,
105–127. doi: 10.1080/17439760802650519
Algoe, S. B., Haidt, J., and Gable, S. L. (2008). Beyond reciprocity: gratitude
and relationships in everyday life. Emotion 8, 425–429. doi: 10.1037/1528-
3542.8.3.425
Baron, R. A. (1971). Behavioral eﬀects of interpersonal attraction: compliance
with requests from liked and disliked others. Psychon. Sci. 25, 325–326. doi:
10.3758/BF03335892
Baron, R. M., and Kenny, D. A. (1986). The moderator-mediator variable
distinction in social psychology research: conceptual, strategic, and statistical
considerations. J. Pers. Soc. Psychol. 51, 1173–1182. doi: 10.1037/0022-
3514.51.6.1173
Bartlett, M. Y., Condon, P., Cruz, J., Baumann, J., and DeSteno, D. (2012).
Gratitude: prompting behaviours that build relationships.Cogn. Emot. 26, 2–13.
doi: 10.1080/02699931.2011.561297
Bartlett, M. Y., and DeSteno, D. (2006). Gratitude and prosocial behavior:
helping when it costs you. Psychol. Sci. 17, 319–325. doi: 10.1111/j.1467-
9280.2006.01705.x
Camps, J., Tuteleers, C., Stouten, J., and Nelissen, J. (2012). A situational
touch: how touch aﬀects people’s decision behavior. Soc. Inﬂu. 8, 1–14. doi:
10.1080/15534510.2012.719479
Carney, D. R., Hall, J. A., and Lebau, L. S. (2005). Beliefs about the
nonverbal expression of social power. J. Nonverbal Behav. 29, 105–123. doi:
10.1007/s10919-005-2743-z
Clark, M. S. (1984). Record keeping in two types of relationships. J. Pers. Soc.
Psychol. 47, 549–557. doi: 10.1037/0022-3514.47.3.549
Clark, M. S., Dubash, P., and Mills, J. (1998). Interest in another’s consideration of
one’s needs in communal and exchange relationships. J. Exp. Soc. Psychol. 34,
246–264. doi: 10.1006/jesp.1998.1352
Clark, M. S., and Jordan, S. D. (2002). “Adherence to communal norms: what
it means, when it occurs, and some thoughts on how it develops,” in New
Directions for Child and Adolescent Development, eds W. G. Graziano and B.
Laursen (San Francisco, CA: Wiley), 3–25. doi: 10.1002/cd.34
Clark, M. S., and Mills, J. (1979). Interpersonal attraction in exchange and
communal relationships. J. Pers. Soc. Psychol. 37, 12–24. doi: 10.1037/0022-
3514.37.1.12
DeSteno, D., Bartlett, M. Y., Baumann, J., Williams, L. A., and Dickens, L. (2010).
Gratitude as a moral sentiment: emotion-guided cooperation in economic
exchange. Emotion 10, 289–293. doi: 10.1037/a0017883
Emmons, R. A., and McCullough, M. E. (2003). Counting blessings versus burdens:
an experimental investigation of gratitude and subjective well-being in daily life.
J. Pers. Soc. Psychol. 84, 377–389. doi: 10.1037/0022-3514.84.2.377
Erceau, D., and Guéguen, N. (2007). Tactile contact and evaluation of the toucher.
J. Soc. Psychol. 147, 441–444. doi: 10.3200/SOCP.147.4.441-444
Field, A. (2009). Discovering Statistics using SPSS: and Sex and Drugs and Rock ‘n’
Roll, 3rd Edn. London: Sage Publications.
Fisher, J. D., Rytting, M., and Heslin, R. (1976). Hands touching hands: aﬀective
and evaluative eﬀects of an interpersonal touch. Sociometry 39, 416–421. doi:
10.2307/3033506
Fiske, A. P. (1992). The four elementary forms of sociality: framework for a
uniﬁed theory of social relations. Psychol. Rev. 99, 689–723. doi: 10.1037/0033-
295X.99.4.689
Fiske, A. P., and Haslam, N. (2005). “The four basic social bonds: structures
for coordinating interaction,” in Interpersonal Cognition, ed. M. W. Baldwin
(New York, NY: The Guilford Press), 267–298.
Fiske, A. P. (2004). “Four modes of constituting relationships: consubstantial
assimilation; space, magnitude, time and force; concrete procedures; abstract
smbolism,” inRelationalmodels theory: A contemporary overview, ed. N. Haslam
(Mahwah, NJ: Erlbaum), 61–146.
Fredrickson, B. L. (1998). What good are positive emotions? Rev. Gen. Psychol. 2,
300–319. doi: 10.1037/1089-2680.2.3.300
Fredrickson, B. L. (2013). “Positive emotions broaden and build,” in Advances
in Experimental Social Psychology, 47th Edn, eds P. Devine and A. Plant
(Burlington, MA: Academic Press), 1–53.
Galinha, I. C., and Pais Ribeiro, J. L. (2005). Contribuição para o estudo da versão
portuguesa da Positive and Negative Aﬀect Schedule (PANAS): II – Estudo
psicométrico [Contribution for the study of the Portuguese version of Positive
and Negative Aﬀect Schedule (PANAS): II – Psychometric study]. Análise
Psicológica 2, 219–227.
Gallace, A., and Spence, C. (2010). The science of interpersonal touch: an overview.
Neurosci. Biobehav. Rev. 34, 246–259. doi: 10.1016/j.neubiorev.2008.10.004
Gordon, C. L., Arnette, R. A. M., and Smith, R. E. (2010). Have you thanked
your spouse today? Felt and expressed gratitude among married couples. Pers.
Individ. Dif. 50, 339–343. doi: 10.1016/j.paid.2010.10.012
Guéguen, N. (2002). Touch, awareness of touch, and compliance with a request.
Percept. Mot. Skills 95, 355–360. doi: 10.2466/pms.2002.95.2.355
Guéguen, N., Meineri, S., and Charles-Sire, V. (2010). Improving medication
adherence by using practitioner nonverbal techniques: a ﬁeld experiment on
the eﬀect of touch. J. Behav. Med. 33, 466–473. doi: 10.1007/s10865-010-9277-5
Haslam, N. (1994). Categories of social relationship. Cognition 53, 59–90. doi:
10.1016/0010-0277(94)90077-9
Hayes, A. F., and Preacher, K. J. (2014). Statistical mediation analysis with a
multicategorical independent variable. Br. J. Math. Stat. Psychol. 67, 451–470.
doi: 10.1111/bmsp.12028
Hertenstein, M. J., Keltner, D., App, B., Bulleit, B. A., and Jaskolka, A. R.
(2006). Touch communicates distinct emotions. Emotion 6, 528–533. doi:
10.1037/1528-3542.6.3.528
Hornik, J. (1992). Tactile stimulation and consumer response. J. Consum. Res. 19,
449–458. doi: 10.1086/209314
Keltner, D., and Haidt, J. (2003). Approaching awe, a moral, spiritual, and aesthetic
emotion. Cogn. Emot. 17, 297–314. doi: 10.1080/0269930244000318
Kraus, M. W., Huang, C., and Keltner, D. (2010). Tactile communication,
cooperation and performance: an ethological study of the NBA. Emotion 10,
745–749. doi: 10.1037/a0019382
Kurzban, R. (2001). The social psychophysics of cooperation: nonverbal
communication in a public goods game. J. Nonverbal Behav. 25, 241–259. doi:
10.1023/A:1012563421824
Lakens, D., Semin, G. R., and Foroni, F. (2011). Why your highness needs the
people: comparing the absolute and relative representation of power in vertical
space. Soc. Psychol. 42, 205–213. doi: 10.1027/1864-9335/a000064
Lakens, D., and Stel, M. (2011). If they move in sync, they must feel in sync:
movement synchrony leads to attributions of rapport and entitativity. Soc. Cogn.
29, 1–14. doi: 10.1521/soco.2011.29.1.1
Lambert, N. M., Clark, M. S., Durtschi, J., Fincham, F. D., and Graham,
S. M. (2010). Beneﬁts of expressing gratitude: expressing gratitude to a
partner changes one’s view of the relationship. Psychol. Sci. 21, 574–580. doi:
10.1177/0956797610364003
Lambert, N. M., Graham, S. M., and Fincham, F. D. (2009). A prototype analysis
of gratitude: varieties of gratitude experiences. Pers. Soc. Psychol. Bull. 35,
1193–1207. doi: 10.1177/0146167209338071
McCullough, M. E., Kilpatrick, S. D., Emmons, R. A., and Larson, D. B. (2001).
Is gratitude a moral aﬀect? Psychol. Bull. 127, 249–266. doi: 10.1037//0033-
2909.127.2.249
McCullough, M. E., Kimeldorf, M. B., and Cohen, A. D. (2008). An adaptation
for altruism? Curr. Dir. Psychol. Sci. 17, 281–285. doi: 10.1111/j.1467-
8721.2008.00590.x
Mills, J., Clark, M. S., Ford, T. E., and Johnson, M. (2004). Measurement
of communal strength. Pers. Relatsh. 11, 213–230. doi: 10.1111/j.1475-
6811.2004.00079.x
O’Brien, R. M. (2007). A caution regarding rules of thumb for variance inﬂaction
factors. Qual. Quant. 41, 673–690. doi: 10.1007/s11135-006-9018-6
Reis, H. T., Clark, M. S., and Holmes, J. G. (2004). “Perceived partner
responsiveness as an organizing construct in the study of intimacy and
closeness,” inHandbook of Closeness and Intimacy, eds D. J.Mashek andA. Aron
(Mahwah, NJ: Erlbaum), 201–225.
Schubert, T. W., Waldzus, S., and Seibt, B. (2008). “The embodiment of power
and communalism in space and bodily contact,” in Embodied Grounding: Social,
Frontiers in Psychology | www.frontiersin.org 10 June 2015 | Volume 6 | Article 815
Simão and Seibt Touch, communion, and gratitude
Cognitive, Aﬀective, and Neuroscientiﬁc Approaches, eds G. R. Semin and E. R.
Smith (New York, NY; Cambridge: Cambridge University Press), 160–183. doi:
10.1017/CBO9780511805837.008
Simão, C., and Seibt, B. (2014). Gratitude depends on the relational model of
communal sharing. PLoS ONE 9:e86158. doi: 10.1371/journal.pone.0086158
Smith, D. E., Gier, J. A., and Willis, F. N. (1982). Interpersonal touch and
compliance with a marketing request. Basic Appl. Soc. Psych. 3, 35–38. doi:
10.1207/s15324834basp0301_3
Wood, A. M., Froh, J. J., and Geraghty, A. W. A. (2010). Gratitude and well-
being: a review and theoretical integration. Clin. Psychol. Rev. 30, 890–905. doi:
10.1016/j.cpr.2010.03.005
Conflict of Interest Statement: The authors declare that the research was
conducted in the absence of any commercial or ﬁnancial relationships that could
be construed as a potential conﬂict of interest.
Copyright © 2015 Simão and Seibt. This is an open-access article distributed
under the terms of the Creative Commons Attribution License (CC BY). The
use, distribution or reproduction in other forums is permitted, provided the
original author(s) or licensor are credited and that the original publication in
this journal is cited, in accordance with accepted academic practice. No use,
distribution or reproduction is permitted which does not comply with these
terms.
Frontiers in Psychology | www.frontiersin.org 11 June 2015 | Volume 6 | Article 815
